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(54) ALUMINUM BASED WELDED ALLOY FOR SANDWICH ALUMINUM ARMOUR 



(57) Abstract: 

FIELD: aluminum based alloys for aluminum 
armour. SUBSTANCE: alloy has, in mass zinc 
6.4-7.2; magnesium 2.6-3.2; manganese 
0.07-0.14; chrome 0.15-0.25; titanium 
0.03-0.10; zirconium 0.05-0.12; aluminum the 
rest. In the case, total amount of zinc and 



magnesium is 2.0-2.8. Alloy has following 
properties: sandwich plate limiting speed of 
certified affects (LSCA) 666-674 m/s, serial 
plate LSCA - 617-628 m/s; speed gain of LSCA 
7.3-8.1 weight gain 8.6-8.9 EFFECT: alloy 
provides speed and weight gain. 2 tbl 
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(54) CBAPMBAEMbIM CnJlAB HA OCHOBE AJIHDMMHM^ flJl^ CJIOMCTOM AJUOMI/IHUEBOI/I BPOHM 



(57) PecjDepaT: 

kl3o6peTeHwe othocmtc^ k cnnaBaM Ha 
ocHOBe ariK)MMHM5R, npeflHa3HaHeHHbiM Ana 
cjioncTOM anfOMUHneBOM 6poHH. CnnaB 
coflep^MT, Mac. 14MHK 6,4 - 7,2; MamnPi 2,6 
3,2; MapraHen 0,07 0,14; xpoM 0,15 0,25; 
TUTaH 0,03 0,10; 141/ipKOHMM 0,05 0,12; 
arifOMUHMM ocTaribHoe, npuneM cyMMapHoe 



coflep>KaHi^e i^MHKa n Mamnn cocTaBnaeT 9,0 
10,4 Mac. a OTHOLueHne coAepxaHHfl i\\ahks m 
MamMfi cocTaBnaeT 9,0 10,4 Mac. a OTHOiueHwe 
coflep>KaHna MMHKa w MarHWfl 2,0 2,8. CBOHCTBa 
cnnaBa cneAytomne: nKn cjiomctom nnmbi 666 
674 m/c, nKn cepMMHOM nriMTbi 617 - 628 m/c; 

BblMrpblLU B CKOpOCTM l~l KIH 7,3 8,1% BeCOBOM 

BbinrpbiLU 8,6 - 8,9% 2 Ta6n. 4 nn. 
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H3o6peTeHwe othocmtca k MeTarmypri/in 
cnnaBOB, a MMeHHO cnnaBOB CMCTeMbi 
ajifOMMHMM-L^MHK-MarHMM, Mcnonb3yeMbix ATlfl 

M3rOTOBJieHHfl CBapHblX BblCOKOnpOHHblX 

KOHCTpyKUMM, noABepraeMbix MMnynbCHbiM 
HarpyxeHMflM BbicoKOM mhtghcmbhoctm 
(nHKaccaTopcKwe 6poHeaBTOMo6nnn, 
SpoHnpoBaHHbie CGMcjDbi v\ pp. o6-bGKTbi 
rpa>KflaHCKoro m BoeHHoro Ha3HaHeHM^). 

l/l3BecTHbi cnnaBbi Ha ocHOBe anioMMHMfl, 
coflep>Kai!4i/ie 14MHK, MamMM b k3hgctbg 
ocHOBHbix nernpyiomux sneMSHTOB, a TaioKe 
AonoriHMTeribHO nepexoAHbie sneMeHTbi 
MapraHei^, ll.mpkohmm, xpoM, TMTaH. 

3tv\ cnnaBbi KaK BbicoKonpoHHbie m 
CBapuBaeMbie ycneniHO Mcnonb3yfOTCfl b 
M3fleriMfix GpoHGTaHKOBOM tgxhmkm (EnarnH B.l/1. 
3axapoB B.B. flpMU, A.M. dpyKTypa m CBOMCTBa 
cnnaBOB CMCTGMbi Al-Zn-Mg. M. MeTannypn/ia, 
1982 ; c. 210). 

HaMOonee 6riM30K k M3o6peTeHMK> no 

XMMMHGCKOMy COCTaBy BblCOKOnpOMHblM 

CBapuBaeMbiM anioMMHMGBbiM cnnaB, 

coflep>KaLi4MM, Mac. LJmhk 5,5 6,3 MamuM 2,6 3,5 
MapraHeq 0,2 0,45 L(mpkohmm 0,1 0,3 XpoM 0,2 
0,4 TuTaH 0,1 0,3 Ajik:mmhmm OcTanbHoe 

ripuMecu: >Kene30 0,3 KpeMHMM 0,2 MeAb 

0,2 

Mcnoiib30BaHMe cnnaBa 1901 b KanecTBe 
roivioreHHOM npoTMBonynbHOM 6poHM noKa3ano, 
hto oh oSecneHMBaeT BbicoKyto TBepflocTb (ao 
170HB) m nriacTMHHOCTb, Heo6xoAMMyio Ana 
SpoHeBbix MaTepnanoB. OAHaKO Aa-nbHGMLueG 
noBbiujeHwe tbgpaoctm cnnaBa 1901 3a cneT 
AononHMTenbHoro nernpoBaHM^ npuBOAMT k 
CHMxeHMK) npoTMBonynbHOM ctomkoctm 
BcneACTBue CHM>KeHMfi >KMBynecTM (pacKon, 
OTKonbi c TbinbHOM noBepxHOCTM nnnTbi) M3-3a 
noHM>KeHMfl nnacTMHHOCTH MaTepnana. 

CnoncTbie anioMMHueBbie nnnTbi 3a cneT 

CBOMX KOHCTpyKTHBHblX OCOOeHHOCTeM 

no3Bon?iK)T Mcnonb30BaTb b KanecTBG nui^eBoro 
cnoa cnnaBbi c 6"onee bhcokom TBepAocTbfo, 
hgm cnnaB 1901. 

ripn ncnonb30BaHnn cnnaBa 1901 b 
KanecTBe nnneBoro cnofl b cnoncTOM 6poHe 
npoTMBonynbHaa CTOMKOCTb CHM>KaeTCfl no 
cpaBHeHMio c roMoreHHoPi (M3 cnnaBa 1901) 
nnnTOM, TaK KaK CHH>KaeTC?i cpeAHfi^ TBepAOCTb 
nnMTbi M3-3a HanMHMfl b hgm matkmx npocnoGK, 

HO OAHOBpGMGHHO nOHBnfleTCfl M36"blTOK 
nnaCTMHHOCTM. 

L4GnbJO M306pGTGHMfl HBnflGTCfl C03AaHMG 

cnnaBa Ha ocHOBe antoMMHM^, coAepxamero 
14MHK, MamuM, MapraHGi_\, l^pkohmm, xpoM m 
TMTaH, KOTopbiM npM Gro MCnonb3DBaHMM B 
K3HGCTBG nMLjeBOrO CnOfl B CnOMCTOM 6pOHG 

no3BonMn 6bi nonynnTb 6oneG BbicoKyto no 

CpaBHGHMKD C rOMOTGHHOM 6pOHGM 

npoTMBonynbHyio CTOMKOCTb. 

3to AOCTuraGTca 3a chgt yBGnnHGHna 

TBGPAOCTM nMI4GBOrO CnOE B CnOMCTOM 6pOHG 

nyTGM co3AaHMfl cnnaBa Ha ochobg antoMMHH^, 
co ag p>Ka m g ro l\mhk, MarHUM, MapraHGH,, 

UMPKOHMM, XPOM M TMTaH, OTnMHafOLAGrOCfl TGM, 
MTO B HGM CyMMapHOG COAG p>K3 HUG L^MHKa M 

MarHMfi paBHO 9,0-10,4 Mac. npn otholughmh 
coAGp>KaHi/ifl u,MHKa k coag pxa h n hd Mamnfl, 
paBHOM 2,0-2,8, \a cyMMapHOM coag p>Ka hum 
nepexoAHbix 3nGMeHTOB Mn, Cr, Ti, Zn, paBHOM 
0,3-0,61, coAep>KMT MHrpeAneHTbi b 
cootholughmm, Mac. L^HHK 6,4 7,2; MarHMM 2,6 
3,2; MapraHe^ 0,07 0,14; xpoM 0,15 0,25; 
LiupKOHMM 0,05 0,12; TMTaH 0,03 0,10; 
an to mm hum ocTanbHoe. 
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Ha cpMr. 1 npeACTaBneHbi 

aKcnepMMeHTanbHbie AaHHbie no BnMflHMfo 
OTHOLUGHMfi Zn/Mg Ha TBGpAOCTb cnnaBa npM 
cyMMapHOM coAep>KaHMM s Zn + Mg 9 m 10,5 

Mac. (KpMBafl 1 M 2 COOTBGTCTBGHHO) M 
COnpOTMBneHMe KOpp03MOHHOMy 

pacTpecKMBaHMHD (KpMBaa 3), rAe T Kp . BpeMfl ao 
pa3pyiUGHM3 o6pa3i4a; Ha cJdmt. 2 o6nacTM 
cyL^GCTBOBaHMq cnnaBOB 1901 m 
npGAnaraGMoro b KOopAHHa- Tax s Zn + Mg 
Zn/Mg Ha cf)Mr. 3 cxGMa o6pa30BaHM5R tpglumh b 
cnoMCTOM nnMTe npM MMnynbCHOM Harpy>K8HMM 
BbicoKOM mhtghcmbhoctm (6ogk, nyn«); Ha cJdmt. 

4 3KCnGpMMGHTanbHblG A^HHblG no BnMilHMhO 

cyMMapHoro coAGpxaHM^ nGpGXOAHbix 
anGMGHTOB Ha npoHHOCTb cnnaBa Al Zn Mg c 
cyMMapHbiM coflep>KaHMeM Zn + Mg 10,4% 

H3 KpMBblX 1 M 2 BMAHO, HTO MaKCMManbHafl 

TBGpAOCTb cnnaBOB Al Zn Mg c cyMMapHbiM 
coAep>KaHMeM Zn + Mg 9 10,4% cooTBGTCTByeT 
3HaHGHMfo OTHOLueHMJi Zn/Mg 2,4. 

MHTGpBan M3MGHGHMA OTHOLJJGHMfl Zn/Mg B 

cnnaBG 1901 cocTaBnaeT 1,6 2,4. 3tot 
MHTGpBan cnGAyeT paccMaTpMBaTb KaK Zn/Mg 
2,0+ ±0,4. B cootbgtctbmm c rpacjDMKaMM c|3Mr. 1 
3to cooTHOLUGHMe He o6ecneHMBaeT nonyneHMe 
MaKCMManbHbix 3HaneHMM npo^HOCTM cnnaBa. 

B npGAnaraGMOM cnnaBG otholughmg Zn/Mg 
Bbi6paHO paBHbiM 2,0 2,8, T.e. Zn/Mg 2,4±0,4, 

HTO 06GCnGHMBaGT nOBblLUGHMG no CpaBHGHMfO 

co cnnaBOM 1901 MMHMManbHbix 3HaneHMM 
TBepflocTM cnnaBa Ha 5-6 efl. HB. 

riOBblLUGHMG OTHOLUGHMG Zn/Mg B 

npeAnaraGMOM cnnaBe no3BonjqeT noBbicMTb m 

KOpp03MOHHytO CTOMKOCTb npM B03AGMCTBMM 

Hanp?i>KeHMM (cm. cjDMr. 1, KpwBa^ 3). 

I - ! pOHHOCTHbie CBOMCTBa CnnaBOB CMCTeMbi Al 

Zn Mg onpGAGnafOTCfl rnaBHbiM o6pa30M 
cyMMapHbiM coab p>Ka h m e m ochobhux 
nGrMpytoLUMX sneMGHTOB l\mhk3 m MarHMfl. 

HapflAy C nOBblLUGHMGM TBGPAOCTM 3a CHGT 

M3MeHeHM?i otholughmji Zn/Mg b npeAnaraeMOM 
cnnaBG yBGnMHGHO cyMMapHOG coag p>Ka h m g Zn 
+ Mg c 8,1 9,8%o Arm cnnaBa 1901 ao 9,0 10,4 
Mac. hto AaeT noBbiLueHwe TBepAOCTM cnnaBa Ha 
12 15 ga- HB. 

OcHOBHoe Ha3HaneHMe nepexoAHbix 
MeTannoB (riM) Mn, Cr, Ti, Zr b cnnaBax 

CMCTGMbl Al Zn Mg flBnflGTCfl nOBblLUGHMG MX 
KOpp03MOHHOM CTOMKOCTM M CBapMBaeMOCTb . 

PaCTBOpM MOCTb l~IM B TBepAOM anKDMMHMM 

Mana, a mx noBbiiueHHoe coAep>KaHMe MO>KeT 
npMBecTM k noflBneHMHD BKntoneHMM nepBMHHbix 

MHTGpMGTannMAOB, KOTOpbIG OTpML^aTGnbHO 

BnMflHDT KaK Ha MexaHMHecKMe, TaK m 
Koppo3MOHHbie CBOMCTBa. TaK, nepBMHHbie 
MHTGpMGTannbi b cnMTKax cnnaBOB Al Zn Mg 
Ha6riHDAaJ~iM npM coAGpxaHMM Ti 0,15%) 7s- 0,2%> 
nosTOMy b cnnaBG coag p>Ka h m g l~IM hg 
peKOMeHAyKTca 6onee 0,2- 0,25% Ka>KAoro b 
OTAenbHOCTM (EnarMH B.M. JlerMpoBaHMe 
AGqbopMMpyGMbix anK)MMHMGBbix cnnaBOB 
nepexoAHbiMM MeTannaMM. M. MeTannyprMfl, 
1975, c. 147 159). 

DM OK33blBaGT BnMWHMG Ha MGX3HMHGCKMG 

(npoHHOCTHbiG) CBOMCTBa cnnaBOB. l~lpM 
KOMnnGKCHOM nerMpoBaHMM (oahobpgmghhog 

BBGAGHMG HGCKOnbKMX SnGMGHTOB) 

nepexoAHbiMM MeTannaMM Ha npoHHOCTHbie 
CBOMCTBa cnnaBa BnM^eT cyMMapHoe 
coag p>Ka h m g riM. 

V\z npMBeAeHHbix Ha cpMr. 4 A^HHbix bmaho, 
hto onTMManbHoe cyMMapHOG coag pxa h m g riM 
cocTaBnflGT 0,45+0,15%) hto m BbiSpaHO Ana 
3aaBn?iGMoro cnnaBa. 
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Bbioop onTMManbHoro coAep>KaHMfi nM 
no3BOJinji yBejiMHMTb TBepflocTb npeAnaraeMoro 
cnnaBa Ha 3 4 efl. HB no cpaBHeHMfo co 
cnnaBOM 1901 , rfle coflep>KaHne nM cocTaBnaeT 

1,0+0,4% 

TaKMM o6pa30M, Bbi6op onTMManbHoro 
cooTHOiueHMfl coAepxaHMfl Zn/Mg b cnnaBe, 
noBbiujeHne coflepxaHU^ ocHOBHbix 
nerMpyfOLUMX 3-neMeHTOB, onTHMM3ai4i/m 
cyMMapHoro coflep>KaHM^ l~IM no3Bonnno 
o6ecneHMTb TBepAOCTb npeAnaraeMoro cnnaBa 
Ha 20 25 efl. HB Bbinie no cpaBHeHHKD co 
cnnaBOM 1901 . 

M3 npeACTaBJieHHbix Ha dpwr. 2 o6nacTePi 
cyLi^ecTBOBaHMfl cnnaBa 1901 m npeAnaraeMoro 
bmaho, hto npn OAMHaKOBoCi cyMMe I^MHKa M 
Mamnfl b o6onx cnnaBax (dpwr. 2 MHTepBan a) 
npeAnaraeMbiM cnnaB HMeeT noBbiujeHHyto 
TBepAOCTb M3-3a 6onee 6naronpM?rrHoro 
OTHOLueHMfl Zn/Mg. 

C APyrOM CTOpOHbl, npM OAHHaKOBblX 

cooTHOLueHunx Zn/Mg (cfwr. 2, MHTepBan B) y 
ooomx cnnaBOB, npeAnaraeMbiM cnnaB MMeeT 
Sonee BbicoKyK) TBepAOCTb sa cneT 
noBbiiueHHoro no cpaBHeHMK) co cnnaBOM 1901 
coAep>KaHMfl zZn + Mg. 

TaKMM o6pa30M, M3 aHanM3a oGnacTeM 
cyLi^ecTBOBaHMfi cnnaBOB (c|DMr. 2) bmaho, hto 
npeAnaraeMbiM cnnaB MMeeT 6onee BbicoKyio 
TBepAOCTb bo BceM CBoeM o6nacTM 
cymecTBOBaHMfi m OTnunaeTCfl ot M3BecTHoro b 
Ka>KAQM TOHKe o6nacTM cyu_\ecTBOBaHMfl , nn6o 
cyMMapHbiM co Ae p>Ka h m e m ocHOBHbix 
nerMpyfoii^MX oneMeHTOB, nMoo mx 

COOTHOLUeHMeM. 

flna SKcnepMMeHTanbHOM oqeHKM ypoBH?i 

npOHHOCTHblX M 6pOHeBblX CBOMCTB 

npeAnaraeMoro cnnaBa 6binM M3roTOBneHbi m 
McnbiTaHbi cnoncTbie nnMTbi TonmnHOM 27,5 mm 
c Mcnonb30BaHMeM npeAnaraeMoro cnnaBa m 
roMoreHHbie nnMTbi M3 cnnaBa 1901 TaKOM >Ke 

TOnLLJ^MHbl. 

klcnbiTaHM^ npoTMBonynbHOM ctomkoctm 
npoBOAnnMCb nynefi KanM6pa 7,62 mm noA 
yrnoM a 0° ( a yron Me>KAy HopManbio k 
ncnbiTyeMOM KapTe m TpaeKTopMeM noneTa 
nynM). ripoTMBonynbHaa CTOMKOCTb 
onpeAen^nacb BenMHMHOM npeAenbHOM 
ckopoctm KOHAHUHOHHbix nopaweHHfi ( V nKn ). 

V\z npeACTaBneHHbix b Ta&n. 1 pe3ynbTaTOB 

BMAHO, HTO MaKCMManbHbIM ypoBeHb 

nynecTOMKOCTM b onbiTHbix nnMTax nonyneH npM 
cyMMapHOM coAepxaHMM Zn + Mg 10,4% t. e. 
npM MaKCMManbHOM (npeAenbHOM) co Ae pxa h m m 
nerMpyK)U4MX aneMeHTOB. flanbHeMiuee 
noBbiLueHMe cyMMapHoro coAepwaHMfl u,MHKa m 
MarHMfl (BepxHMM sanpeAenbHbiM ypoBeHb) 

nOBblLUaeT npOHHOCTHbie (TBepAOCTb) CBOMCTBa 

cnnaBa. OAHaxo BcneACTBue CHM>KeHMn 
nnacTMHecKnx cbomctb cnnaBa c poctom ypoBHfi 
nen/ipoBaHMfl noBbiwaeTca ci<noHHOCTb k 

TpeLHMH006pa30BaHMK) (cjDMT. 3) M, KaK 

cneACTBMe, CHMxaeTCfl ypoBeHb nynecTOMKOCTM 
(Ta6n. 1 , nnaBKa 3-229). 

npOHHOCTHbie CBOMCTBa m npoTMBonynbHan 
CTOMKOCTb Ha APyroM 3anpeAenbHOM ypoBHe 
(HM>Ke HM>KHero) nerMpoBaHM^ HM>Ke cbomctb 
HM>KHero npeAenbHoro ypoBHfl nernpoBaHM^. 
3to flBnaeTCfl cneACTBueM CHMxeHMfl 
npoHHOCTHbix cbomctb cnnaBa KaK 3a cneT 
CHMxeHMfl £ Zn + Mg, TaK m cyMMbi nM, npM 

HeKOTOpOM "M3nMLUKe" nnacTMHecKMX CBOMCTB. 
CaM >Ke HM>KHMM ypoBeHb COAep>KaHMfl 
nerwpyfomMX aneMeHTOB onpeAenaeTCfl TonbKO 
TexHonorMHecKMMM cooSpaxeHMflMM, m neM oh 
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oriMwe k cpeAHeMy co Ae p>Ka h m nd otmx 
sneMeHTOB b cnnaBe, TeM oyAei" Bbiuje 
rapaHTMpoBaHHbiM ypoBeHb npoHHOCTHbix m 

6pOHeBblX CBOMCTB. 

M3 npeACTaBneHHbix b Taon. 1 
3KcnepMMeHTanbHbix AaHHbix bmaho, hto npM 
paBHOM cyMMapHOM coAep>KaHMH Zn + Mg 
(nnaBKM 3-238 m 3-234) npeAnaraeMbiM cnnaB 
MMeeT 6onee BbicoKyio TBepAOCTb m 
npoTMBonynbHyio CTOMKOCTb BcneACTBMe 6onee 
6naronpnflTHoro cooTHOiueHM?i Zn/Mg m 
cyMMapHoro coAepwaHMfl l~IM. 

npeMMyu^ecTBO cnoMCTbix nepeA 
roMoreHHbiMM onpeflenflnocb b BMAe Bbinrpbiiua 

B CKOpOCTM ( A V nKn ) 



V nKn r ° M npeAenbHafl CKOpOCTb KOHAML^MOHHblX 
nopa>KeHMM COOTBeTCTBeHHO CnOMCTOM M 

roMoreHHOM nnMTbi paBHOM Tonu^nHbi. 

BeCOBOM BblMTpblLU CnOMCTOM 6pOHM c 

ncnonb30BaHMeM npeAnaraeMoro cnnaBa 
onpeAenaeTC?! KaK pasHMi^a paBHocTOM kmx 
TonLi^MH roMoreHHOM (B r0M ) m cnoMCTOM (B cn ) 

6pOHM, OTHeceHHOM K TOnLi^MHe paBHOCTOMKOM 

roMoreHHOM 6poHM M3 cnnaBa 1901, T.e. 

a B rom c/i 100 
B — B 



M3 npuBeAeHHbix b Ta6n. 2 AaHHbix bmaho, 
hto Mcnonb30BaHMe npeAnaraeMoro cnnaBa b 
KanecTBe nui^eBoro cnon b cnoMCTOM 6poHe 
no3BonMT noBbicMTb nynecTOMKOCTb nnMT Ha 
7-8% npM paBHOM Tonu^MHe nnMTbi MnM npM 
paBHOM 6poHecTOMKOCTM o6ecneHMTb CHMXeHMe 
Beca (BecoBOM BbiMrpbim) 6poHeKOHCTpyKi4MM Ha 
8,6 8,9% no cpaBHeHHKD c roMoreHHofi nnnTOM M3 
cnnaBa 1901 npM coxpaHeHMM BbicoKoro ypoBH^ 
>KMBynecTM. 

TaKMe Ba>KHbie Ana 6poHeBoro MaTepMana 

XapaKTepMCTMKM, KaK CBapM BaeMOCTb M 

Koppo3i/m noA Hanp?i>KeHMeM oueHMBanacb Ha 
cnei^ManbHbix CBapHbix npo6ax, M3roTOBneHHbix 
M3 cnoMCToro npoKaTa, BicniOHajoinero b ce6fi 
npeAnaraeMbiM cnnaB (nn. 3-234). 

AHanM3 pe3ynbTaTOB m cpaBHeHMe mx c 
aHanorMHHbiMM pe3ynbTaTaMM McnbiTaHMM 
roMoreHHoro npoKaTa M3 cnnaBa 1901 noKa3ann, 
hto npeAnaraeMbiM cnnaB He ycTynaeT no 
yKa3aHHbiM xapaKrepucTMKaM cnnaBy 1901. 

Mcnonb30BaHMe npeAnaraeMoro cnnaBa b 
nMi^eBOM cnoe cnoMCTbix nnMT o6ecneHMBaeT no 
cpaBHeHMio c roMoreHHbiM MaTepManoM 
noBbiLueHMe Ha 7 8% 6poHeBbix cbomctb 3a cneT 
6onee BbicoKOM (Ha 20 25 eA- HB) TBepAOCTM 
nMi4eBoro cnoa; CHM>KeHMe o6Lnero Beca 
M3AenMM 3a cneT Mcnonb30BaHM?i cnoMCTbix 
MaTepManoB, o6ecneHMBafoii^MX Tpe6yeMbiM 
ypoBeHb 6poHeBbix cbomctb b MeHbUJMX 
TonLi^MHax. 

<t>opMyna M3o6peTeHna: 

CBAPl/lBAEMbIM CnflAB HA OCHOBE 
AJlfCMMHM^ flJ15q CJIOMCTOM 

AJlfOMMHUEBOM BPOHM, coAe p>Ka m m m 4MHK, 
MamMM, MapraHeu, xpoM, TMTaH, umpkohmm, 

OTnMHafOLi^MMCfl TeM, hto oh COAep>KMT 
KOMnoHeHTbi b cneflyfomeM cooTHOLueHun, Mac. 

Umhk 6,4 7,2 

Mamnkl 2,6 3,2 

MapraHeL4 0,07 0,14 

XpoM 0,15 0,25 
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npuneM cyMMapHoe co,qep>KaHMe L^HKa \a 

5 



Mamnfl cocTaBrmeT 9,0 10,4 Mac. a OTHOLueHne 
coflep>KaHH3 i^MHKa k coa© p>Ka h n hd Mam ma 2,0 

2,8. 



10 



15 



20 



25 



30 



00 



35 



40 



ro 
o 



45 



50 



CD 
00 



55 



O 



60 



-5- 



T a 6 /i m u a 1 



rnnaB 




CoaepaoHwe /iernpyK>mnx 


3/16M3HTOB, M3C. % 




ri/iaBKa 


Zn 


Mg 


Mn 


Cr 


Ti 


Zr \ 




3-229 


7,4 


3,5 


0,20 




0,28 


0,12 


0,15 


npeAiara- 




7,2 


3,2 


0,14 




0,25 


0, 10 


0,12 


C r»n 04 iri 




6,8 


2,9 


0,10 




0,20 


0,07 


0 Oft 




3-241 


6,4 


2,6 


0,07 




0,15 


0,03 


0,05 




3-243 


5,9 


2,5 


0,05 




0,12 


0,02 


0,03 




3-238 


6,3 


3,4 


0,35 




0,21 


0,1 


0,19 


1901 



















npOAo/T>KeHne Ta6yi, 1 



Cn/iae 



ripeAnarae- 

MblM 



1901 



Zn+Mg 



10,9 

10,4 
9,70 
9,0 
8,4 

9,7 



CoAepMaHtie jiernpyioLtuix aneMeHTOB, Mac. % 



Mg 



2,11 

2,25 
2,34 
2,5 
2,36 

1,96 



Mn+Cr 
Tl+Zr 



0,75 

0,61 
0,45 
0,30 
0,22 

0,86 



HB 


VnKn, 


npHMenaHne 




m/c 




192 


670 


Bepx. sa- 






ri peA- 


187 


685 


BepxHi/ift 


180 


670 


CpeAHMM 


160 


635 


Hm>khhm 


149 


610 


Hmjkhmm 






3a n p. 


173 


654 


flpOTOTUn 



o 

oo 



ripMHenaHMe. A/iiomwhwCI - ocTa/ibHoe 



T a 6 n m 14 a 2 



OnMT 


To/lLLJMHa 
KapTbl, MM 


VnKn C/iO- 
MCTOM n/lM- 
Tbl, M/c 


VnKn cepnPi- 
how n/iMTbi, 
m/c 


BblMTpblLU B 

CKOpOCTM 

nKn, % 


PaBHOCTOM- 
K39\ TO/llAMHa 

cn/i. 1901, mm 


BeCOBOM Bbl- 

nrpbmj, % 


1 
2 
3 


27,5 
27,5 
27,5 


673 
666 
674 


622 
617 
628 


8,1 
7,9 
7,3 


30,2 
30,2 
31,15 


8,6 
8,9 
8,7 



ro 
o 

o 

CD 
00 



O 



-6- 



! 

& 185 

x 



i 

15 









As 




— 1 






X 





00 



J,0 40 
0f77//(7u/e#£/e Z/7 * My 

<Pe/e. i 




15 2,0 Z5 3.0 



